Differentiation and proliferation of endothelial progenitor cells from canine peripheral blood mononuclear cells.
The isolation, differentiation, and expansion of endothelial progenitor cells (EPCs) from peripheral blood have potential applicability in areas of therapeutic neovascularization, vascular repair, and tissue engineering. The purpose of the current study was to elucidate a simple method of isolation and differentiation of EPCs by defining the endothelial morphology, surface marker expression, and proliferative capacity of EPC outgrowth from canine peripheral blood mononuclear cells (PBMCs). PBMCs were isolated from fresh canine blood and cultured in fibronectin-coated plates in which EPCs were identified from cell morphology and outgrowth characteristics. Cell surface markers were determined with flow cytometry analysis to identify differentiation of cultured and subcultured colonies. A hematologic counter with phase contrast microscopy was used to study cell growth curves of EPCs as compared with mature human coronary artery endothelial cells. During the first week of canine PBMC culture, cells were morphologically round and varied in size, but in the course of the second and third week of culture, the cells, respectively, became spindle-shaped and displayed an endothelium-like cobblestone morphology with outgrowth. CD34 was significantly decreased at 21 days as compared with 7 days culture (36.04% to 21.37%), whereas vWF (from 77.26% to 96.37%) and eNOS (from 0% to 14.97%) were significantly increased. VEGFR-2 was slightly increased, and P1H12 (CD146) was unchanged. Subcultured canine EPCs displayed a higher proliferation rate as compared to mature human coronary artery endothelial cells in the same culture conditions. These data demonstrate that canine EPCs can be isolated and cultured from the canine PBMC fraction. These outgrowth cells displayed characteristics of endothelial morphology with endothelial cell-specific surface markers. Furthermore, it was revealed that canine EPCs have a greater growth potential as compared to mature endothelial cells. This study suggests that PBMCs could be used as a source of EPCs for potential applications in tissue engineering and vascular therapy.